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[57] ABSTRACT‘ 
Copolymen'c mordant materials containing recurring 
units according to the following formula are disclosed: 

In such copolymers, each of R1, R2 and R3 can indepen 
dently be alkyl; substituted-alkyl; cycloalkyl; aryl; aral 
kyl; alkaryl; or at least two of R1, R2 and R3, together 
with the quaternary nitrogen atom to which they are 
bonded, can complete a saturated or unsaturated, substi 
tuted or unsubstituted nitrogen-containing heterocyclic 
ring; X is an anion; R4 is hydrogen or alkyl (e.g. 
methyl). The pendent “b” group contain hydrogen 
bonding sites for promotion of self-associated aggrega 
tion and ring unsaturation for photocyclization and 
control of physical properties (e.g., water insensitivity) 
of the image-receiving layer. The copolymeric mordant 
materials can be utilized as image-receiving layers in 
photographic products and processes of the diffusion 
transfer type. The mordants are especially adapted to 
the production of dye images exhibiting favorable maxi 
mum density (Dmax) and rates of dye transfer proper 
ties. ' 

20 Claims, 3 Drawing Sheets 
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COPOLYMERIC MORDANT S AND 
PHOTOGRAPHIC PRODUCTS AND PROCESSES 

CONTAINING SAME 

REFERENCE TO RELATED APPLICATION 

The present application is related to the copending 
patent application of J. Michael Grasshoff, et al. for 
VINYLBENZYL THYMINE MONOMERS AND 
POLYMERS AND PRODUCTS PREPARED FOR 
THE SAME, Ser. No. 08/242,253, ?led of even date, 
which copending patent application discloses and 
claims certain vinylbenzyl (and vinylphenyl) thymine 
compounds and polymers, thereof useful in the produc 
tion of image-receiving elements and other photo 
graphic products of the present invention. 

BACKGROUND OF THE INVENTION 

This invention relates to copolymeric materials hav 
ing dye mordanting capability. More particularly, it 
relates to copolymeric mordant materials especially 
suited to application in photographic diffusion transfer 
products and processes. 

Diffusion transfer photographic products and pro 
cesses have been described in numerous patents, includ 
ing, for example, U.S. Pat. Nos. 2,983,606; 3,345,163; 
3,362,819; 3,594,164; and 3,594,165. In general, diffusion 
transfer photographic products and processes involve 
?lm units having a photosensitive system including at 
least one silver halide layer usually integrated with an 
image-providing material, e.g., an image dye~providing 
material. After photoexposure, the photosensitive sys 
tem is developed, generally uniformly distributing an 
aqueous alkaline processing composition over the pho 
toexposed element, to establish an imagewise distribu 
tion of a diffusible image-providing material. The im 
age-providing material is selectively transferred, at least 
in part, by diffusion to an image-receiving layer or ele 
ment positioned in a superposed relationship with the 
developed photosensitive element and capable of mor 
danting or otherwise ?xing the image-providing mate 
rial. The irnage-receiving layer retains the transferred 
image for viewing and in some diffusion transfer prod 
ucts, the image is viewed in the layer after separation 
from the photosensitive element, while in other prod 
ucts, such separation is not required. 

Various polymeric materials have been utilized as 
mordants in photographic products and processes in 
cluding those of the diffusion transfer type. Thus, poly 
meric mordants suited to application in diffusion trans 
fer products and processes for the formation of photo 
graphic images in dye are described, for example, in 
U.S. Pat. Nos. 3,148,061 (issued Sep. 8, 1964 to H. C. 
Haas); 3,758,445 (issued Sep. 11, 1973 to H. L. Cohen, et 
al. ); 3,770,439 (issued Nov. 6, 1973 to L. D. Taylor); 
3,898,088 (issued Aug. 5, 1975 to H. L. Cohen, et al.); 
4,080,346 (issued Mar. 31, 1978 to S .F. Bedell); 
4,308,335 (issued Dec. 29, 1981 to T. Yamamoto, et al.); 
4,322,489 (issued Mar. 30, 1982 to E. H. Land, et al.); 
4,563,411 (issued Jan. 7, 1986 to I. Y. Bronstein-Bonte); 
and 4,794,067 (issued Dec. 27, 1988 to Grasshoff et al.). 
The utilization of a particular mordanting material in 

a photographic product or process will oftentimes de 
pend upon the particular requirements of a photo 
graphic product or process and de?ciencies or disad 
vantages associated with the use of a particular mor 
danting material may be observed. De?ciencies in mor 
danting capacity, particularly, with respect to one or 
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2 
more dye material desirably utilized, may be noted. 
Accordingly, the provision of mordanting materials 
which exhibit favorable maximum density (Dmax) val 
ues, is particularly desirable insofar as such properties 
permit the attainment of desired image formation and 
quality of photographic reproduction. Desirable mor 
danting bene?ts may be realized in some instances by 
utilizing copolymeric mordant materials obtained, for 
example, by the polymerization of a polymerizable mor 
danting compound along with one or more copolymer 
izable compounds. Examples of copolymeric mordants 
are disclosed, for example, in the aforementioned U.S. 
Pat. Nos. 3,770,439; 3,898,088; 4,308,335; 4,322,489; 
4,563,411 and 4,794,067. The suitability of a copoly 
meric mordant will be dictated largely by;the particular 
monomeric compounds used in the preparation thereof 
and the particular nature of a photographic system. In 
addition, dif?culties in the synthesis of such copoly 
meric mordanting materials, and in the production of 
ef?cient mordanting materials that can be readily 
coated into a suitable image-receiving layer, may pres 
ent formidable limitations upon practical utilization. 

It is an object of the present invention to provide 
polymeric mordant exhibiting ef?cient dye mordanting 
capability. _ 

It is another object of the present invention to pro 
vide polymeric mordants exhibiting such mordanting 
capability and adapted to utilization in photographic 
products and processes. 

Still another object of the present invention is the 
provision of polymeric mordants capable of ready syn 
thesis and ef?cient utilization in the preparation of 
coated image-receiving layers containing such poly 
meric mordants. Other objects of the present invention 
will become apparent from the description appearing 
hereinafter. 

SUMMARY OF THE INVENTION 

There is provided by the present invention a class of 
ef?cient mordanting polymers especially adapted to 
utilization in photographic products and processes of 
the diffusion transfer type. These polymeric mordants 
are copolymeric mordant materials containing recur 
ring units according to the formula 

Z Formula I 

wherein each of R1, R2 and R3 is independently alkyl 
(e.g., methyl, ethyl, propyl, butyl); substituted-alkyl 
(e.g., hydroxyethyl, hydroxypropyl); cycloalkyl (e.g., 
cyclohexyl); aryl (e.g., phenyl, naphthyl); aralkyl (e.g., 
benzyl); alkaryl (e. g., tolyl); or at least two of R1, R2 and 
R3 together with the quaternary nitrogen atom to which 
they are bonded complete a saturated or unsaturated, 
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substituted or unsubstituted nitrogen-containing hetero 
cyclic ring (e.g., morpholino, piperidino or l-pyridyl); 
X is a counteranion (e.g., halide); each of R4 and R5 is 
hydrogen or alkyl (e.g., methyl); Z is hydrogen or 
methyl; n is an integer l or 2; and wherein each of a and 
b is the molar proportion of each of the respective re 
peating units. From inspection of Formula I, it will be 
appreciated that the copolymeric mordants contain 
recurring units from a thymine derivative (where R4 is 
methyl) or from a uracil derivative (where R4 is hydro 
gen). For convenience, such recurring units are referred 
to collectively as recurring units from a thymine or 
uracil monomeric derivative. 
Examples of thymine and uracil derivatives useful for 

preparing copolymeric mordants of the invention in 
clude l-(vinylbenzyl) uracil (V BU); 1-(vinylbenzyl)-3 
methylthymine (V BMT); l-(vinylphenyl) thymine 
(V PT), i.e., the compound where n is the integer one; 
and a preferred monomer, l-(vinylbenzyl) thymine 
(V BT). 
As used herein, and except as otherwise noted, the 

recitation “VBT” is sometimes used to refer to a class of 
the aforedescribed vinylbenzyl (and vinylphenyl) thy 
mine and uracil derivatives, and also, to the speci?c 
compound, l-vinylbenzyl thymine. 

It has been found that copolymeric materials com 
prising recurring units from a vinylbenzyl quaternary 
ammonium salt and a thymine or uracil monomeric 
derivative, each as aforedescribed, exhibit ef?cient mor 
danting capacity and are especially suited as mordants 
in photographic products and processes. 

In a product or article aspect of the present invention, 
there is provided an image-receiving layer comprising a 
copolymeric mordant as aforedescribed. In another of 
its product or article aspects, the present invention pro 
vides a diffusion transfer ?lm unit which comprises a 
photosensitive system comprising at least one photosen 
sitive silver halide emulsion layer having associated 
therewith a diffusion transfer process image dye-prov 
iding material and an image~receiving layer adapted to 
receive an image dye-providing material after photoex 
posure and processing, the image-receiving layer com 
prising a copolymeric mordant as aforedescribed. 
‘In a process aspect of the present invention, there is 

provided a process for forming a diffusion transfer 
image which comprises the steps of exposing a photo 
sensitive system comprising at least one photosensitive 
silver halide emulsion layer having associated therewith 
a diffusion transfer image dye-providing material; con 
tacting the exposed photosensitive system with an aque 
ous alkaline processing composition, thereby effecting 
development of the silver halide emulsion (or emul 
sions) and the formation of an imagewise distribution of 
diffusible image dye-providing material; and transfer 
ring, by imbibition, at least a portion of the imagewise 
distribution of diffusible image dye-providing material 
to a superposed image-receiving layer comprising a 
copolymeric mordant as aforedescribed. 
For a fuller understanding of the nature and objects 

of the invention, reference should be had to the follow 
ing detailed description taken in connection with the 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagrammatic cross-sectional view of an 
image-receiving element of the invention comprising a 
support material; a polymeric acid~reacting layer, a 
timing layer, an image-receiving layer of the invention 
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4 
and an overcoat layer. FIGS. 2 to 4 are simpli?ed or 
schematic views of particular arrangements of ?lm units 
embodying an image-receiving layer of the present 
invention and shown after exposure and processing. 

DETAILED DESCRIPTION OF THE 
INVENTION 

As mentioned previously, the present invention is 
directed toward copolymeric mordant materials and to 
photographic elements, products and processes utilizing 
such copolymeric mordant materials. When utilized in 
the image-receiving layers of the photographic ele 
ments or products of this invention these copolymeric 
mordant materials function to ?x or mordant diffusible 
dye image-providing materials. Thus, color images can 
be formed in image-receiving layers comprising the 
copolymeric mordants of the present invention by 
transferring to the image-receiving layer an imagewise 
distribution of diffusible image dye-providing material 
and utilizing the copolymeric mordant to ?x and hold 
the transferred dye in the layer. 
As can be appreciated from inspection of Formula I, 

the copolymeric mordants of the present invention 
comprise recurring units resulting from the polymeriza 
tion of copolymerizable ethylenically-unsaturated co 
monomers. Thus, the copolymers comprise repeating or 
recurring units from a copolymerizable vinylbenzyl 
quaternary ammonium salt having the formula 

CH2=CH Formula II 

R1 

wherein each of R1, R2, R3 and X have the meanings 
hereinbefore ascribed. 
The nature of the quaternary nitrogen groups of the 

compounds of Formula II and of the recurring units of 
the copolymeric mordants of the invention can vary 
with the nature of the R1, R2 and R3 groups thereof. 
Thus the R1, R2 and R3 substitutents on the quaternary 
nitrogen atom of the compounds of Formula II, and 
present in the recurring units of the copolymeric mor 
dants hereof, can each be alkyl (e.g., methyl, ethyl, 
propyl, butyl); substituted-alkyl hydroxyethyl, hydrox 
ypropyl); cycloalkyl (e. g., cyclohexyl; aryl (e. g., 
phenyl, napthyl); aralkyl (e.g., benzyl); or alkaryl (e. g., 
tolyl). Preferred R1, R1 and R3 groups include alkyl, 
such as alkyl groups of from 1 to about 8 carbon atoms; 
cyclohexyl; and benzyl. Especially preferred com 
pounds represented by Formula II and providing recur 
ring units of the copoylmeric mordants hereof are those 
wherein each of R1, R2 and R3 is the same alkyl group 
such as methyl. Other preferred compounds herein are 
those, for example, wherein R1 and R2 are each aklyl, 
e.g., methyl, and R3 is cyclohexyl. 
As indicated previously, the groups R1, R2 and R3 of 

the compounds of Formula II, and of the corresponding 
recurring units of the copolymeric mordants hereof, can 
complete with the quaternary nitrogen atom a nitrogen 
containing heterocyclic ring. The nitrogen-containing 
heterocyclic ring can comprise a saturated or unsatu 
rated ring and, additionally, can be a substituted or 
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unsubstituted heterocyclic ring. It will be appreciated 
that the formation of a saturated N-containing hetero 
cyclic ring will involve two of the R1, R2 and R3 groups 
while in the formation of an unsaturated nitrogen-con 
taining heterocyclic ring such as l-pyridyl, each of 5 
groups R1, R2 and R3 will be involved. Other examples 
of suitable nitrogen-containing heterocyclic groups 
formed with the quaternary nitrogen atom include mor 
pholino and piperidino. 
The particular nature of the R‘, R2 and R3 substitu 

tents of the compounds of Formula II and of the copol 
ymeric mordants hereof will depend upon the particular 
mordanting capability desired in the copolymeric mor 
dant and upon any influence of such substituent groups 
on such properties of the copolymeric mordants as 
solubility, swellability or coatability. The R1, R2 and R3 
groups of a recurring unit of the copolymeric mordants 
hereof can, as indicated, be the same or different to suit 
particular applications. Similarly, copolymeric mor 
dants may comprise recurring units from two or more 
compounds represented by the structure of Formula II 
are also contemplated herein. Such copolymeric mor 
dants may comprise recurring units from each of differ 
ently substituted compounds exhibiting differences in 
mordanting capability or af?nity to dyes or variously 
affecting desired properties of the copolymeric mor 
dants. It will be appreciated that copolymeric mordants 
of this type can be prepared by the polymerization of a 
thymine or uracil monomeric derivative as aforedes 
cribed with a mixture of two or more dissimilar 
ethylenically-unsaturated copolymerizable compounds 
represented by the structure of Formula II, i.e., a mix 
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ture of compounds wherein the R1, R2 and R3 substitu- ' 
tion of the respective compounds is different. 

Suitable mixtures of such dissimilar Formula-II ethyl 
enically unsaturated copolymerizable compounds that 
can be copolymerized with a Formula-III thymine or 
uracil derivative to provide a copolymeric mordant 
useful in the present invention are the mixtures de 
scribed in the aforementioned US. Pat. No. 4,794,067. 
Especially useful are vinylbenzyl quaternary mixtures 
which include a compound having a long-chain alkyl 
group (e. g., vinylbenzyl n-dodecyl dimethyl ammonium 
chloride) in admixture with a vinylbenzyl quaternary 
compound having short-chain alkyl groups (e. g., vinyl 
benzyl trimethyl ammonium chloride, vinylbenzyl 
triethryl ammonium chloride or a mixture thereof). 
The moiety X shown in the compounds represented 

by structure of Formula II, and in the copolymeric 
mordants represented by the structure of Formula I, is 
an anion such as halide (e.g., bromide or chloride). 
Other anionic moieties representative of anion X in 
clude sulfate, alkyl sulfate, alkanesulfonate, arylsulfon 
ate (e.g., p-toluenesulfonate), acetate, phosphate, dial 
kyl phosphate or the like. A preferred anion is chloride. 

Suitable examples of ethylenically-unsaturated mono 
mers representative of compounds of Formula II useful 
in the preparation of copolymeric mordants of the pres 
ent invention are vinylbenzyl trimethyl ammonium 
chloride; vinylbenzyl trihexyl ammonium chloride; vi 
nylbenzyl dimethylcyclohexyl ammonium chloride; 
vinylbenzyl dimethylbenzyl ammonium chloride; vi 
nylbenzly triethyl ammonium chloride; vinylbenzyl 
pyridinium chloride. Mixtures comprising positional 
isomers can be employed. A preferred vinylbenzyl qua 
ternary salt comprises a mixture of positional isomers 
(para and meta) of vinylbenzyl trimethyl ammonium 
chloride. 
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6 
Representative structures of recurring units of the 

copolymeric mordants of the present invention include: 

Formula Ila 

__ CH2-N'-(C2Hs)3 

_ Formula IIb 

—-CH2—CH 

C19 

69 

CH2-N—(CH3)3 

_ _ Formula 11:: 

—--CH2—CH - 

C19 
63 

CHZ""N_(CH3)3 

- _ Formula lId 

—-CH2—CH — 

G9 
CH2-N'-(CH3)3 

C19 

_ _ Formula Ile 

——CH2-—CH - 

C19 
69 

CH2‘N—(CH3)3 

CH3SO3e 

It can also be appreciated from inspection of Formula 
I that the copolymeric mordants of the present inven 
tion include repeating or recurring units resulting from 
the polymerization of a thymine or uracil monomeric 
derivative having the formula: 

Z Formula III 

wherein R4 and R5 and n have the meanings hereinbe 
fore ascribed. Preferably R4 will be methyl and n will be 
an integer 2. A preferred copolymerizable monomeric 
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derivative is l-(Vinylbenzyl) thymine (V BT) according 
to the formula: 

CH2=CH Formula IIIa 

i“ 
N 

l N 
H3C H \H 

O 

Mixtures of polymerizable monomers from the class 
represented by Formula III can be employed. 
The ratio of recurring units in the copolymeric mor 

dants hereof, represented by integers a and b in the 
polymers of Formula I, can vary widely. In general, 
relative proportions will be dependent upon the desired 
mordanting capacity, contributed largely by the For 
mula-II vinylbenzyl quaternary ammonium compound, 
and on the desired physical properties of an image 
receiving layer containing the polymer. From inspec 
tion of Formula I, it can be seen that the vinylbenzyl 
thymine and uracil derivatives contain triple hydrogen 
bonding sites presented by the cyclic imide group. The 
H-bonding sites permit non-covalent complexation of 
the mordant copolymers as self-associated aggregates 
and contribute importantly to desired water insensitiv 
ity of the image-receiving layer. Inasmuch as the For 
mula-I copolymer mordants include a vinylbenzyl qua 
ternary ammonium water-solubilizing functionality, the 
mordants can be coated from aqueous media. Desired 
physical attributes (e.g., reduced water swellability) of 
the coated image-receiving layer can be controlled by 
the content of the vinylbenzyl thymine (or uracil) deriv 
ative in the copolymeric mordant and by the self-aggre 
gation promoted by the aforementioned multiple H 
bonding sites. Suitable relative proportions of the re 
spective Formula-II and Formula-III components can 
be selected for control of the properties contributed by 
the respective compounds and according to predeter 
mined desired properties. It can be seen from the inspec 
tion of the Formula-III vinylbenzyl thymine (or uracil) 
compounds that the compounds contain unsaturation at 
positions 5 and 6 of the heterocyclic ring. Such unsatu 
ration provides photoreactivity, allowing for 2+2 cy 
clization, and permits control of the physical properties 
of the copolymeric mordant by photoirradiation (typi 
cally, in the ultraviolet region) and cyclization. Thus, a 
copolymeric mordant of the invention, coated to a suit 
able image-receiving layer in the image-receiving ele 
ment of the invention, can be subjected to a radiation 
treatment to promote cyclization (cross-linking) and 
increased water insensitivity. The cross-linking reaction 
can be employed as a means of reducing swellability of 
the image-receiving layer and to thereby promote the 
realization of higher Dmax dye densities than may other 
wise be attainable. 
The relative proportions of the recurring units repre 

sented by the integers a and b in Formula-I, as indicated 
previously, can vary over a wide range (e.g., in the 
molar range of 10:1 to 1:10). In general, such propor 
tions will be dependent upon the particular mordant 
(“a”) component and its mordanting capacity and on 
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the desired control of the physical properties of the 
mordant and image~receiving layer, promoted by H 
bonding self-aggregation and/or irradiation treatment, 
which control will be dictated by the relative propor~ 
tion of the vinylbenzyl thymine or uracil (“b”) compo 
nent of the mordant. It will be appreciated, for example, 
that photocrosslinking greater in amount than may be 
bene?cial from the standpoint of maximization of Dmax 
values may be desired where certain physical attributes, 
e.g., water insensitivity and image-receiving layer dura 
bility, are desired in a particular photographic system. 
Those skilled in the art can utilize the photoreactivity 

of the vinylbenzyl thymine (and uracil) units to achieve 
a desirable balance of properties suited to a particular 
photographic product and system. For example, a 
molar ratio of 2.5:1 to 9:1 can be used for a desired 
balance of mordanting and image-receiving layer physi 
cal properties. Good results are obtained, for example, 
using a preferred 4:1 ratio of units from the vinylbenzyl 
quaternary ammonium salt and from the VBT mono 
mer. Such a copolymeric mordant can be conveniently 
coated in the formation of an image-receiving layer 
providing the mordanting sites for ef?cient dye mor 
danting without excessive coating or coverage require 
ments. 

It will be appreciated that within the aforesaid molar 
proportions, changes in relative molar proportions of 
the respective recurring units will in?uence the physical 
and functional properties of he copolymeric mordants. 
Thus, differences in alkali solubility or swellability, 
alkali permeability, hydrophilic-hydrophobic balance, 
coatability of the copolymeric mordant or receptivity 
of the copolymeric mordant to one or more dyes may 
be observed. It should be understood that obtainable 
bene?ts will be dependent upon the proportion of VBT 
units in the copolymer, the proportion of the copolymer 
in the image-receiving layer, and the nature of permea 
tor polymers (e.g., gelatin or PVA). 
The copolymeric mordants of the present invention 

can be prepared by the polymerization in suitable pro 
portions of the vinylbenzyl quaternary ammonium salt 
and the VBT monomer set forth hereinbefore. The 
polymerization can be conducted by resort to bulk, 
solution, suspension or emulsion techniques. The poly 
merization can be initiated chemically, as by the utiliza 
tion of a suitable free-radical polymerization initiator or 
redox initiator. Suitable free-radical initiators include 
the water-soluble or alcohol-soluble azo-type initiators 
such as 4,4’-azobis-4(cyanovaleric acid), azobisisobutyr 
onitrile, diazoaminobenzene and 2,2'-azobis (Z-amidino 
propane) hydrochloride. Suitable redox-type polymeri 
zation initiators include a combination of a reducing 
agent such as sodium bisul?te, ascorbic acid or ferrous 
salt and an oxidizing agent such as benzoyl peroxide, 
ammonium persulfate, hydrogen peroxide, diacetyl per 
oxide, t-butyl hydroperoxide or an alkali metal persul 
fate. The amount of catalyst employed can be varied to 
suit particular needs. In general, satisfactory polymeri 
zation reactions can be conducted over a temperature 
range of from about 25° C. to about 100° C. utilizing less 
than about 5% by weight of the initiator, based upon the 
weight of the copolymerizable monomers. 

Suitable examples of copolymeric mordants useful in 
the image-receiving elements of the invention, and 
methods for their preparation, are described in the pa 
tent application of J. Michael Grasshoff, et al., for V1 
NYLBENZYL THYMINE MONOMERS AND 
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POLYMERS AND PRODUCTS PREPARED 
FROM SAME (Attorney Docket No. 7891), ?led of 
even date, the contents of which are incorporated 
herein by reference. 
The copolymeric mordant materials of the present 

invention can be utilized for the provision of an image 
receiving layer for photographic images in dye, and, in 
particular, for the provision of multicolor dye images. 
The copolymeric mordant material of the invention can 
alone comprise the image-receiving layer or can be 
employed in admixture with other polymeric materials 
to comprise an image-receiving layer. Particularly pre 
ferred is an image-receiving layer comprising a mixture 
or blend of a copolymeric mordant material of the in 
vention, as hereinbefore described, with other known 
polymeric image-receiving layer materials, particularly 
hydrophilic polymeric permeator materials such as gel 
atin, polyvinylalcohol, polyvinylpyrrolidones, and mix 
tures of these. The materials utilized in admixture with 
the copolymeric mordant material hereof and the rela 
tive amounts of each can depend, for example, on the 
nature and amount of dye desirably mordanted and 
upon the permeability of the image receiving layer to an 
aqueous alkaline processing composition. Particularly 
preferred image-receiving layers comprise a mixture of 
the copolymeric mordant hereof and polyvinylalcohol 
where the ratio by weight of polyvinylalcohol to the 
copolymeric mordant hereof is about 0.221 to about 3:1. 
For example, good results are realized using a 2/1 
weight ratio of copolymeric mordant and polyvinylal 
cohol such as “Vinol 350” and “Airvol 165” (Air Prod 
ucts and Chemicals, Inc.) and “Elvanol 9050” (B1. 
dupont de Nemours). 
An image-receiving element of the invention which 

includes a copolymeric mordant as hereinbefore de 
scribed can be photoirradiated for control of physical 
properties, using conventional lamp sources and irradia 
tion techniques. Thus, in the manufacture of an image 
receiving element of the invention, the image-receiving 
layer component thereof will be applied, typically, from 
an aqueous medium and will be then dried and sub 
jected to an irradiation treatment. The amount of irradi 
ation and the duration of the irradiation treatment will 
depend upon the particular mordant copolymer, the 
proportion thereof in the image-receiving layer, and 
especially, the relative content of the VBT component 
of the copolymer mordant. 
A suitable irradiation treatment can be effected using 

conventional sources of ultraviolet radiation, such as 
carbon arc lamps, “D” bulbs, Xenon lamps and high 
pressure mercury lamps. It will be appreciated that 
desired insolubilization promoted by photocyclization 
will permit control of the water swellability of the im 
age-receiving later during photographic processing, 
thereby promoting high Dmax dye density values. The 
amount of cross-linking should, however, be such as to 
permit a desired balance of good dye density Dmax 
values and rates of dye transfer, along with desired 
physical (e.g., controlled swellability and water insensi 
tivity) properties. Optimal irradiation treatment can be 
determined for a particular image-receiving element 
and photographic product and system, consistent with 
the above objectives. 

Image-receiving layers comprising the copolymeric 
mordants of this invention can be utilized, for example, 
in image-receiving elements designed to receive and 
mordant image dye-providing materials. Such image 
receiving elements will generally comprise a suitable 
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support carrying an image-receiving layer comprising a 
copolymeric mordant of this invention and may also 
include one or more polymeric acid-reacting layers 
such as those described, for example, in US. Pat. No. 
3,362,819. These polymeric acids can be polymers 
which contain acid groups, e.g., carboxylic acid and 
sulfonic acid groups, which are capable of forming salts 
with alkali metals or with organic bases; or potentially 
acid-yielding groups such as anhydrides or lactones. 
The polymeric acid-reacting layer functions to reduce 
the environmental pH of a diffusion transfer system in 
which the image-receiving layer is utilized and, thereby, 
provides the advantages and bene?ts thereof known in 
the art. 
A spacer layer may be disposed between the poly 

meric acid layer and the image-receiving layer in order 
to control the pH reduction so that it is not premature, 
e. g., to “time” control the pH reduction. Suitable spacer 
of “timing” layers for this purpose are described for 
example, in the US. Pat. Nos. 3,362,819; 3,419,398; 
3,431,893; 3,433,633; 3,455,686; 3,575,701; and 
3,756,815. 

Referring to FIG. 1, there is shown an image-receiv 
ing element of the invention 10 comprising support 
material 12 carrying a layer of acid-reacting polymer 
14, a timing layer 16, and image-receiving layer 18 com 
prising a copolymeric mordant of the invention and 
optional overcoat layer 20. Support material 12 can 
comprise any of a variety of materials capable of carry 
ing image-receiving layer 18 and other layers as shown 
in FIG. 1. Paper, vinyl chloride polymers, polyamides 
such as nylon, polyesters such as polyethylene glycol 
terephthalate or cellulosic derivatives such as cellulose 
acetate or cellulose acetate-butyrate can be suitably 
employed. It will be appreciated that depending upon 
the particular application intended for image-receiving 
element 10, the nature of support material 12 as a trans 
parent, opaque or translucent material will be a matter 
of choice. 
According to one embodiment of the present inven 

tion, image-receiving element 10 can comprise support 
material 12 on which is present image-receiving layer 
18. Polymeric acid-reacting layer 14 and timing layer 
16, each shown in FIG. 1, need not be present in image 
receiving element 10, and where such an image-receiv 
ing element is utilized in a photographic diffusion trans 
fer product or process, polymeric acid-reacting and 
timing layers 14 and 16, respectively, can be otherwise 
suitably positioned in such product or process as will be 
apparent from the film unit of FIG. 3, described in 
greater detail hereinafter. According to one embodi 
ment, image-receiving element 10 will include poly 
meric acid-reacting and timing layers, shown, respec 
tively, in FIG. 1 as layers 14 and 16. The nature and 
function of such layers in diffusion transfer products 
and processes is known and described in greater detail 
hereinafter. 
As indicated previously, support 12 of image-receiv 

ing element or article 10 can be suitably transparent, 
opaque or translucent depending upon a particular ap 
plication of the element or article. Thus, where image 
receiving element 10 is desirably utilized in the manu 
facture of photographic diffusion transfer ?lm units 
such as shown generally in FIGS. 2 and 3 hereof, where 
the desired image will be viewed through a support, 
support 12 will be of transparent material. A preferred 
material for this purpose is a polyethylene glycol tere 
phthalate sheet-like support material. Alternatively, 
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where image-receiving element 10 is utilized in the 
manufacture of a photographic ?lm unit such as is gen 
erally shown in FIG. 4, where the desired image will be 
viewed as a reflection print against a light-re?ecting 
layer, support material 12 will preferably be of opaque 
material. 

In FIG. 1 is shown overcoat layer 20 which com 
prises an optional layer of image-receiving element 10. 
Image-receiving layer 18 can, thus, comprise the outer 
most layer of image-receiving element 10. In some in 
stances, it may be desirable to provide such image 
receiving layer 18 with a washing treatment, as by 
washing the layer with ammonia. The washing treat 
ment can be conveniently effected with ammonia or a 
solution of ammonium hydroxide in a concentration, 
preferably of from about 2% to about 8% by weight. 
Such ammonia washing treatment effectively neutral 
izes residual acrolein/formaldehyde condensate where 
such material is utilized for the hardening of the image 
receiving layer and the provision of reduced water 
sensitivity. According to one embodiment of the inven 
tion, as shown in FIG. 1, an overcoat layer 29 can be 
present on image-receiving layer 18. Such-overcoat 
layer can be comprised of a polymeric material such as 
polyvinyl alcohol. 
Overcoat layer 20 can also be utilized as a means of 

facilitating separation of image-receiving element 10 
from a photosensitive element. Thus, where the image 
receiving element is utilized in a photographic ?lm unit 
which is processed by distribution of an aqueous alka 
line processing composition between the image-receiv 
ing element and a photoexposed photosensitive element 
and is adapted, after formation of a dye image, to sepa 
ration from the developed photosensitive element and 
the processing composition, overcoat layer 20 can ef 
fectively function as a “strip coat”. 
An overcoat suited as a “strip coat” can be prepared 

from a variety of hydrophilic colloid materials. Suitable 
hydrophilic colloids for an overcoat or “strip coat” for 
a diffusion transfer image-receiving element requiring 
separation, subsequent to formation of a transfer image 
from a processing composition, include gum arabic, 
carboxymethyl cellulose, hydroxyethyl cellulose, car 
boxymethyl hydroxyethyl cellulose, cellulose acetate 
hydrogen plithalate, polyvinyl alcohol, polyvinyl pyr 
rolidone, methyl cellulose, ethyl cellulose, cellulose 
nitrate, dium alginate, pectin, polymethacrylic acid, 
polymerized salts of alkyl, aryl and alkyl sulfonic acids 
(e.g., Daxad, W. R. Grace Co.), and the like. 
Overcoat 20 can comprise a solution of hydrophilic 

colloid and ammonia and can be coated from an aque 
ous coating solution prepared by diluting concentrated 
ammonium hydroxide (about 28.7% NH3) with water 
to the desired concentration, preferably from about 2% 
to about 8% by weight, and then adding to this solution 
an aqueous hydrophilic colloid solution having a total 
solids concentration in the range of about 1% to about 
5% by weight. The coating solution also preferably 
may include a small amount of a surfactant, for example, 
less than about 0.10% by weight of Triton X-lOO (Rohm 
and Haas Co., Phila., Pa). A preferred solution com 
prises about 3 parts by weight of ammonium hydroxide 
and about 2 parts by weight of gum arabic. 
The image-receiving layers of the present invention 

?nd applicability in a number of photographic diffusion 
transfer products and processes. According to one em 
bodiment of the present invention, the image-receiving 
layers of the invention are utilized in photographic ?lm 
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units adapted to the provision of photographs compris 
ing the developed silver halide emulsion(s) retained as 
part of a permanent laminate, with the desired image 
being viewed through a transparent support against a 
re?ecting background. In such photographs, the image 
carrying layer is not separated from the developed sil 
ver halide emulsion(s). Diffusion transfer photographic 
products providing an image viewable without separa 
tion against a re?ecting background in such a laminate 
have been referred to in the arts as “integral negative 
positive ?lm units”. 

Integral negative-positive ?lm units of a ?rst type are 
described, for example, in the above-noted US. Pat. 
No. 3,415,644 and include appropriate photosensitive 
layer(s) and image-dye-providing materials carried on 
an opaque support, an image-receiving layer carried on 
a transparent support and means for distributing a pro 
cessing composition between the elements of the ?lm 
unit. Photoexposure is made through the transparent 
support carrying a polymeric acid-reacting layer, a 
timing layer and the image-receiving layer of the inven 
tion. A processing composition containing a reflecting 
pigment is distributed between the image-receiving and 
vphotosensitive components. After distribution of the 
processing composition and before processing is com 
plete, the ?lm'unit can be, and usually is, transported 
into light. Accordingly, in integral negative-positive 
?lm units of this type, the layer provided by distributing 
the re?ecting pigment provides a re?ecting background 
for viewing through the transparent support the image 
transferred to the image-receiving layer. 

Integral negative-positive ?lm units of a second type, 
as described, for example, in US. Pat No. 3,594,165, 
include a transparent support, carrying the appropriate 
photosensitive layers and associated image dye-provid 
ing materials, a permeable opaque layer, a permeable 
and preformed light-re?ecting layer, and means for 
distributing a processing composition between the pho 
tosensitive layer and a transparent cover or spreader 
sheet carrying a polymeric acid-reacting layer and a 
timing layer. Integral negative-positive ?lm units of this 
second type include an opaque processing composition 
which is distributed after photoexposure to provide a 
second opaque layer which can prevent additional ex 
posure of the photosensitive element. In ?lm units of 
this second type, exposure is made though the transpar 
ent cover or spreader sheet. The desired transfer image 
is viewed against the re?ecting pigment-containing 
layer through the transparent support element. 
The arrangement and order of the individual layers of 

the diffusion transfer ?lm units described herein may 
vary in many ways as is known in the art, provided the 
film units comprise an image-receiving layer comprising 
a copolymeric mordant of the invention. For conve 
nience, however, the more speci?c descriptions of the 
invention hereinafter set forth will be by use of dye 
developer diffusion transfer color processes and of dif 
fusion transfer ?lm units of the type generally contem 
plated in previously mentioned patents. Thus, details 
relating to integral negative-positive ?lm units of the 
?rst type described hereinbefore can be found in such 
patents as US. Pat. Nos. 3,415,644 and 3,647,437 while 
details of the second type are found in US. Pat. No. 
3,594,165. It will be readily apparent from such descrip 
tions that other image-forming reagents may be used, 
e.g., color couplers, coupling dyes, or compounds 
which release a diffusible dye or dye intermediate as a 
result of coupling or oxidation. 
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Referring now to the drawings, FIG. 2 shows a ?lm 
unit of the type described in referenced US. Pat. Nos. 
3,415,644 and 3,657,437 following exposure and pro 
cessing. The ?lm unit 30 includes a polymeric acid 
reacting layer 34, timing layer 36 and image-receiving 
layer 38 comprising a mordant copolymer of the inven 
tion. After photoexposure of photosensitive layer(s) 42 
(through transparent support 32, polymeric acid-react 
ing layer 34, timing layer 36 and image-receiving layer 
38) the processing composition retained in a rupturable 
container (not shown) is distributed between layers 38 
and 42. Processing compositions used in such ?lm units 
of the present invention are aqueous alkaline photo 
graphic processing compositions comprising a re?ect 
ing pigment, usually titanium dioxide, and a polymeric 
?lm-forming agent and will preferably contain an opti 
cal ?lter agent described in detail in US. Pat. No. 
3,647,437. 

Distribution of the processing composition over pho 
toexposed portions of photosensitive system 42 pro 
vides a light-re?ecting layer 40 between image-receiv 
ing layer 38 and photosensitive layer(s) 42. This layer, at 
least during processing, provides suf?cient opacity to 
protect photosensitive system 42 from further photoex 
posure through transparent support 32. As re?ective 
layer 40 is installed, by application of the processing 
composition, development of photoexposed photosensi 
tive layer(s) 42 is initiated to establish in manners well 
known in the art an imagewise distribution of diffusible 
image-providing material which can comprise soluble 
silver complex or one or more dye or dye intermediate 
image-providing materials. The diffusible image-prov 
iding material is transferred through permeable, light 
re?ecting layer 40 where it is mordanted, precipitated 
or otherwise retained in or on image-receiving layer 38 
of the invention. The resulting transfer image is viewed 
through transparent support 32 against light-re?ecting 
layer 40. 
The light-re?ecting layer 40 provided by the embodi 

ment of the invention shown in FIG. 2 is formed by 
solidi?cation of the stratum of processing composition 
distributed after exposure. The processing composition 
will include the ?lm-forming polymer which provides 
the polymeric binder matrix of the light-re?ecting pig 
ment of layer 40. Absorption of water from the applied 
layer of processing composition results in a solidi?ed 
?lm comprising the polymeric binder matrix and the 
pigment material, thus providing the light-re?ecting 
layer 40 which permits the viewing thereagainst of 
image 38 through transparent support 32. In addition, 
light-re?ecting layer 40 serves to laminate together the 
developed photosensitive system 42 and the image-bear 
ing layer 38 to provide the ?nal photographic laminate. 

In each of articles 10 and 30, respectively, of FIGS. 1 
and 2 and in articles 50 and 70, respectively, of FIGS. 3 
and 4, is shown a polymeric acid-reacting layer. In each 
instance, the polymeric acid-reacting. layer, e.g., layer 
14 of image-receiving element 10, provides important 
functions in photographic processing. The processing 
compositions typically employed in diffusion transfer 
processes of the type contemplated herein will gener 
ally comprise an aqueous alkaline composition having a 
pH in excess of about 12, and frequently in the order of 
14 or greater. The liquid processing composition perme 
ates the emulsion layer(s) of the photosensitive element 
to effect development thereof. The elevated environ 
mental pH conditions of the ?lm unit upon spreading or 
distribution of the alkaline processing composition are 
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conducive to transfer of image dyes. The acid-reacting 
layer, for example, polymeric acid-reacting layer 14 of 
image-receiving element 10 or polymeric acid-reacting 
layer 34 of ?lm unit 30, is, thus, employed to lower in 
predetermined manner the environmental pH of the 
?lm unit following substantial dye transfer in order to 
increase image stability and/or adjust the pH from a 
?rst pH at which the image dyes are diffusible to a 
second and lower pH at which such image-dyes are not 
diffusible. Simultaneously, the reduction of pH permits 
discoloration of opaci?cation dyes utilized in the ?lm 
unit to provide inlight development capability. 
As disclosed in, for example, US Pat. No. 3,362,819, 

the polymeric acid-reacting layer may comprise a non 
diffusible acid-reacting reagent adapted to lower the pH 
from the ?rst (high) pH of the processing composition 
in which the image dyes are diffusible to a second 
(lower) pH at which they are not. The acid-reacting 
reagents are preferably polymers which contain acid 
groups, e.g., carboxylic acid and sulfonic acid groups, 
which are capable of forming salts with alkali metals or 
with organic bases; or potentially acid-yielding groups 
such as anhydrides or lactones. Preferably, the acid 
polymer contains free carboxyl groups. As examples of 
useful neutralizing layers, in addition to those disclosed 
in the aforementioned US. Pat. No. 3,362,819, mention 
may be made of those disclosed in the following U.S. 
Pat. Nos.: Bedell, US Pat. No. 3,765,885; Sahatjian, et 
al., US. Pat. No. 3,819,371; Haas, U.S. Pat. No. 
3,833,367; Taylor US. Pat. No. 3,754,910 and Schlein, 
US. Pat. No. 3,756,815. 

In each of the articles shown in FIGS. 1 to 4 is shown 
a timing layer which is included for the control of the 
pH-reducing properties of the polymeric acid-reacting 
layer. Thus, there is shown in FIG. 2 timing layer 36 
positioned between polymeric acid-reacting layer 34 
and image-receiving layer 38 of the invention. The 
spacer layer will be comprised of polyvinyl alcohol, 
gelatin or other polymer through which the alkali may 
diffuse to the polymeric acid-reacting layer. The pres 
ence of such a timing layer between the image-receiving 
layer 38 and the acid-reacting layer 34 effectively con 
trols the initiation and the rate of capture of alkali by the 
acid-reacting layer. Suitable materials for the formation 
of timing layers and the advantages thereof in diffusion 
transfer systems are described with particularity in US 
Pat. Nos. 3,362,819; 3,419,389; 3,421,893; 3,455,686; 
3,577,237; and 3,575,701. 

In the ?lm unit shown in FIG. 2, polymeric acid 
reacting layer 34 and the timing layer 36 are shown on 
transparent support 32. If desired, layers 34 and 36 can 
be positioned between opaque support 44 and photosen 
sitive layer(s) 42. Thus, polymeric acid-reacting layer 
34 can be positioned on opaque support 44 and timing 
layer 36 can be positioned on the polymeric acid-react 
ing layer. In turn, the emulsion layer(s) comprising 
photosensitive system 42 can be positioned on the tim 
ing layer. In this case, image-receiving element 32a will 
comprise transparent support 32, and directly thereon, 
image-receiving layer 38. The utilization of polymeric 
acid-reacting and timing layers in a photosensitive ele 
ment as aforedescribed is described in US. Pat. Nos. 
3,362,821 and 3,573,043. 

In accordance with one embodiment of the invention, 
a photographic film unit can comprise a temporary 
laminate including the several layers of the photo 
graphic film unit con?ned between two dimensionally 
stable supports and having the bond between a prede 
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termined pair of layers being weaker than the bond 
between other pairs of layers. Thus, with reference to 
FIG. 2, an image-receiving element 32a, comprising 
transparent support 32, polymeric acid-reacting layer 
34, timing layer 36 and image-receiving layer 38 and 
corresponding generally to image-receiving element 10 
of FIG. 1, can be arranged in article 30 such that image 
receiving layer 38 is temporarily bonded to the silver 
halide emulsion layer 42 prior to exposure. The ruptur 
able container or pod (not shown) can then be posi 
tioned such that, upon its rupture, the processing com 
position will delaminate the temporary bond and be 
distributed between the aforesaid layers 38 and 42. The 
distributed layer of processing composition upon drying 
forms light-re?ecting layer 40 which serves to bond the 
layers together to form the desired permanent laminate. 
Procedures for forming such prelaminated ?lm units, 
i.e., ?lm units in which the several elements are tempo 
rarily laminated together prior to exposure, are de 
scribed, for example, in U.S. Pat. No. 3,652,281, issued 
to Albert J. Bachelder and Frederick J. Binda and in 
U.S. Pat. No. 3,652,282 to Edwin H. Land both issued 
Mar. 28, 1972. A particularly useful and preferred 
prelamination utilizes a water-soluble polyethylene gly 
col as described and claimed in U.S. Pat. No. 3,793,023, 
issued Feb. 19, 1974 to Edwin H. Land. 

If desired, the ?lm unit shown in FIG. 2 may utilize a 
transparent support instead of the opaque support 44 
shown therein. In accordance with this alternative em 
bodiment, an opaque layer, e.g., pressure-sensitive, 
should be superposed over said transparent support to 
avoid further exposure through the back of the ?lm unit 
during processing outside of the camera. In the embodi 
ment illustrated in FIG. 2, photoexposure is effected 
through the image-receiving embodiment, it will be 
understood that the image-receiving element may be 
initially positioned out of the exposure path and super 
posed upon the photosensitive element after photoexpo 
sure, in which event the processing and final image 
stages would be the same as in FIG. 2. 

In FIG. 3 is shown, following exposure and process 
ing, as second integral negative-positive type of diffu 
sion transfer ?lm unit of the invention utilizing an ar 
rangement of elements generally described in U.S. Pat. 
No. 3,594,165 and British Pat. No. 1,330,524. Such ar 
rangement provides an integral negative-positive re?ec 
tion print and photoexposure and viewing are effected 
from opposite sides. Film unit 50 includes a processing 
composition initially retained in a rupturable container 
(not shown) arranged to distribute the processing com 
position between photosensitive system or layer 60 and 
a cover or spreader sheet 680 comprising a transparent 
sheet material 68, polymeric acid-reacting layer 66 and 
timing layer 64. Spreader sheet 68a facilities uniform 
distribution of processing composition after photoexpo 
sure of photosensitive system or layer 60 which is ef 
fected through transparent sheet material 68. Process 
ing compositions used in such ?lm units are aqueous, 
alkaline photographic processing compositions which 
include a light-absorbing opacifying agent, e. g., carbon 
black. 

Distribution of the processing composition between 
photoexposed photosensitive system or layer 64 and 
spreader sheet 68a installs an opaque layer 62 which 
protects system or layer 60 from further photoexposure 
through transparent spreader sheet 68a. Like the ?lm 
units of FIG. 3, as and after opaque layer 62 is installed, 
the processing composition initiates development of 
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photoexposed photosensitive system or layer 60 to es 
tablish an imagewise distribution of diffusible image 
providing material in manners well-known to the art. 
For example, the processing composition may contain 
developing agents suf?cient to effect photographic de 
velopment. Alternatively, developing agents may be 
present in one or more layers of the ?lm unit so that 
they may be carried to system or layer 60 by the pro 
cessing composition. The diffusible imagewise distribu 
tion is transferred to image-receiving layer 54 through 
permeable light-re?ecting layer 56 which comprises a 
preformed layer including a light-re?ecting pigment. 
Film units of the type shown in FIG. 3 may also com 
prise a preformed and permeable opaque layer 58 in 
cluding a light-absorbing pigment, e.g., a dispersion of 
carbon black in polymer permeable to the processing 
composition. Such layer, between photosensitive sys 
tem or layer 60 and light-re?ecting layer 56, permits 
in-light development of ?lm unit 50, providing opaci? 
cation for the protection of photoexposure system or 
layer 60 against further exposure through transparent 
support 52 and layers 54 and 56. The transfer image is 
viewed through transparent support 52 against light 
re?ecting layer 56. 
The image-receiving layers of the present invention 

can be utilized in so-called “peel-apart” diffusion trans 
fer ?lm units designed to be separated after processing. 
Such a diffusion transfer ?lm unit of the invention is 
shown in FIG. 4 as ?lm unit 70. The ?lm unit shown in 
FIG. 4 comprises a photosensitive element 72a compris 
ing an opaque support 72 carrying a photosensitive 
layer or system 74. In ?lm units of this type, the photo 
sensitive layer or system 74 is photoexposed and a pro 
cessing composition 76 is then distributed over the pho 
toexposed layer or system. An image-receiving element 
86a, corresponding generally to image-receiving ele 
ment 10 of FIG. 1, is superposed on the photoexposed 
photosensitive element. As shown in FIG. 4, image 
receiving element 86a comprises an opaque support 
material 88, and a light-re?ecting layer 86, against 
which the desired transfer image is viewed and which 
typically will comprise a polymeric matrix containing a 
suitable white pigment material, e.g., titanium dioxide. 
A polymeric acid-reacting layer 84 is shown positioned 
on light-re?ecting layer 86 on which is shown timing 
layer 82, the image-receiving layer 80 of the invention 
and, in turn, overcoat layer 78, each of which layers is 
comprised of materials described hereinbefore in con 
nection with the articles and ?lm units shown in FIGS. 
1 to 3. Like the film units shown in FIGS. 2 and 3, the 
processing composition permeates photoexposed pho 
tosensitive layer or system 74 to provide an imagewise 
distribution of diffusible dye image-providing material 
which is transferred at least in part to image-receiving 
layer 78. Unlike the ?lm units of FIGS. 2 and 3, how 
ever, the transferred dye image is viewed in image-bear 
ing layer 80 against light-re?ecting layer 86 after sepa 
ration of image-receiving element 86a from photosensi 
tive element 720. 
While support material 88 of image-receiving element 

860 is shown as being of opaque material, it will be 
appreciated that a transparent support material can be 
employed and that the ?lm unit can be processed in the 
dark or an opaque sheet (not shown), preferably pres 
sure-sensitive, can be applied over such transparent 
support to permit inlight development. In accordance 
with a preferred embodiment of the invention, whereby 
a reflection print is provided upon separation of image 
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receiving element 86a from photosensitive element 72a, 
opaque support 88 and light-re?ecting layer 86 will 
comprise, for example, a suitable paper support, coated, 
preferably on both sides, with a polymeric coating, e.g., 
polyethylene, pigmented with titanium dioxide. Such a 
support material can be suitably provided with poly 
meric acid-reacting layer 84, a timing layer 82, an im 
age-receiving layer 80 of the invention and optional 
overcoat layer 78, as shown in FIG. 4 with formation of 
image-receiving element 86a. 

It will be appreciated that, where a transparency is 
desirably provided from ?lm unit 70 of FIG. 4, support 
88 can be transparent and light-re?ecting layer 86 omit 
ted. The desired image in image-bearing layer 80 can 
then, upon separation of image-receiving element 860 
from photosensitive element 720, be viewed as a posi 
tive transparency through transparent support material 
88. 
The ?lm units illustrated in FIGS. 2 to 4 have, for 

convenience, been shown as monochrome ?lm. Multi 
color images may be obtained by providing the requisite 
number of differentially exposable silver halide emul 
sions, and said silver halide emulsions are most com 
monly provided as individual layers coated in super 
posed relationship. Film units intended to provide mul 
ticolor images comprise two or more selectively sensi 
tive silver halide layers each having associated there 
with an appropriate image dye-providing material pro 
viding an image dye having spectral absorption charac 
teristics substantially complementary to the light by 
which the associated silver halide is exposed. The most 
commonly employed negative components for forming 
multicolor images are of the “tripack” structure and 
contain blue-, green-, and red-sensitive silver halide 
layers each having associated therewith in the same or 
in a contiguous layer a yellow, a magenta and a cyan 
image dye-providing material, respectively. Interlayers 
or spacer layers may, if desired, be provided between 
the respective silver halide layers and associated image 
dye-providing materials or between other layers. Inte 
gral multicolor photosensitive elements of this general 
type are disclosed in U.S. Pat. No. 3,345,163 issued Oct. 
3, 1967, to Edwin H. Land and Howard G. Rogers, as 
well as in the previously noted U.S. patents, e.g., in 
FIG. 9 of the aforementioned U.S. Pat. No. 2,983,606. 
The image dye-providing materials which may be 

employed in such processes generally may be character 
ized as either (1) initially soluble or diffusible in the 
processing composition, but are selectively rendered 
non-diffusible in an imagewise pattern as a function of 
development; or (2) initially insoluble or non-diffusible 
in the processing compositions, but which are selec 
tively rendered diffusible or provide a diffusible prod 
not in an imagewise pattern as a function of develop 
ment. These materials may be complete dyes or dye 
intermediates, e. g., color couplers. The requisite differ 
ential in mobility or solubility may, for example, be 
obtained by a chemical action such as a redox reaction 
or a coupling reaction. 
As examples of initially soluble or diffusible materials 

and their application in color diffusion transfer, mention 
may be made of those disclosed, for example, in U.S. 
Pat. Nos. 2,774,668; 2,968,554; 2,983,606; 2,087,817; 
3,185,567; 3,230,082; 3,345,163; and 3,443,943. As exam 
ples of initially non~diffusible materials and their use in 
color transfer systems, mention may be made of the 
materials and systems disclosed in U.S. Pat. Nos. 
3,185,567; 3,443,939; 3,443,940; 3,227,550; and 

10 

25 

30 

35 

40 

45 

50 

55 

60 

65 

18 
3,227,552. Both types of image dye-providing sub 
stances and ?lm units useful therewith also are discussed 
in U.S. Pat. No. 3,647,437 to which reference may be 
made. , _ 

The image-receiving layers of the invention, as indi 
cated hereinbefore, provide certain advantages in pho 
tographic diffusion transfer products and processes. 
Thus, an image-receiving element of the invention com 
prising a mordant copolymer hereof permits the realiza~ 
tion of good maximum dye densities. It has been found, 
for example, that a 4:1 mole ratio copolymer of vinyl 
benzyl trimethyl ammonium chloride and VBT, in gen 
eral, provides a higher level of maximum density (D max) 
values than a homopolymer of vinylbenzyl trimethyl 
ammonium chloride. 
The following examples are illustrative of the present 

invention and it will be understood that the invention is 
not limited thereto. All parts and percentages are by 
weight, except as otherwise indicated. In each of the 
EXAMPLES hereof, the vinylbenzyl trimethyl ammo 
nium chloride monomer utilized in the polymerization 
was a mixture predominantly of para and meta isomers 
additionally containing a small content of ortho isomer. 
Accordingly, the molecular structure provided in the 
examples as indicative of the structure of recurring units 
from vinylbenzyl trimethyl ammonium chloride shows, 
for convenience, the positioning of the quaternary am 
monium moiety without positional speci?city to re?ect 
the utilization of such a mixture of positional isomers. 

EXAMPLE I 

In a 2L 3~neck round bottom ?ask, equipped with 
stirrer, reflux condenser and addition funnel, water and 
aqueous KOH are mixed, followed by addition of thy 
mine, 60 g (0.476 mol) at ambient temperature to give a 
clear solution. The rate of agitation is increased and 
EtOH is added over a period of ten minutes resulting in 
a ?ne dispersion of thymine potassium salt. Upon addi 
tion of the inhibitor (2,6-di-t-butyl-4-methylphenol, 0.3 
g) and 73 g 0.478 mol) vinylbenzyl chloride (Dow 
Chemical, a 60/40 m/p isomer mixture), the batch is 
heated at gentle re?ux for 6 hours and subsequently 
allowed to cool to room temp. Vacuum ?ltration (to 
remove KCl) renders a clear, slightly yellow solution 
which is subjected to solvent evaporation under re 
duced pressure (<30° C.) to yield a semi-solid residue. 
The product is taken up in 500 ml of warm toluene, 
followed by ?ltration to remove undissolved solid (con 
sisting mostly of unreacted thymine). A small amount of 
high rfmaterial (presumably dissolved thymine) is then 
removed by passing the toluene solution through a 
l-inch layer of silica (placed on a coarse sintered-glass 
funnel). The ?ltrate is concentrated to about half its 
volume. To the heated pre~puri?ed toluene solution is 
gradually added with stirring about 200 ml of hexane 
and the slightly cloudy mixture is allowed to cool to 
room temp. Seed crystals from a previous run are pref 
erably added before transferring the batch to a refriger 
ator. Complete crystallization is attained after refrigera 
tion for 24 hours. The slightly yellow crystals are ?l 
tered and washed with toluene/hexane 5:1 (v/v) and 
?nally hexane. After recrystallization form toluene/ 
hexane, 2:1 (v/v), and subsequent vacuum drying at 
room temperature, about 50 g of the pure compound is 
obtained, 45-50%, mp 110° C. The monomer had the 
following structure 
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CHZ=CH 

EXAMPLE II 

A solution of vinylbenzyl trimethyl ammonium chlo 

ride (TMQ) (3.5 g, 0.017 tool) and l-VBT (1 g, 0.004 
mol) was prepared in 2-propanol (40 ml). After adding 
0.02 of AIBN, the solution was heated under nitrogen 
for 16 hrs. at 65° C., during which time the copolymer 

precipitated. The copolymer had the following struc 
ture: 

EXAMPLE III 

An image-receiving element was prepared compris 
ing the following layers coated in succession on a white 

pigmented polyethylene coated opaque support: 
1. a polymeric acid-reacting layer, at a coverage of 

about 2390 mg/ft2 (about 25726 mg/mz), comprising 9 
parts Gantrez S-97 (from GAF Corp.), a free acid of a 

copolymer of methyl vinyl ether and maleic anhydride 
and 11 parts Air?ex 465 vinyl acetate/ethylene latex 

copolymer (Air Products and Chemicals, Inc.); 
2. a timing layer coated at a coverage of about 250 

rug/ft2 (about 2691 mg/mz) comprising a copolymer of 
diacetone acrylamide and acrylamide grafted onto pol 
yvinyl alcohol; 

3. a hold-release timing layer coated at a coverage of 

about 235 mg/ft2 (about 2529 mg/mz) comprising a 
copolymer of diacetone acrylamide/butyl acrylate/car 
boxymethoxymethyl acrylate/methacrylic acid; 
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4. an image-receiving layer coated at a coverage of 

about 300 mg/ft2 (about 3229 mg/m2) of a 2:1 mixture of 
vinyl benzyl trimethylammonium chloride (TMQ) and 
polyvinyl alcohol; and 

5. a strip coat layer coated at a coverage of about 68 
mg/ft2 (about 926 mg/mz) of gum arabic. 

This image-receiving element was used as a means of 

establishing a comparative evaluation with image 
receiving elements according to the invention and is 
identi?ed herein as CONTROL. 

EXAMPLE IV 

Image-receiving elements (A-E) according to the 
invention were prepared. These were the same as the 

CONTROL with the exception that, in lieu of the im 
age-receiving layer of the CONTROL, the following 
image-receiving layer, respectively, was in each in 
stance employed: 

Image-Receiving Element A—an image-receiving 
layer coated at a coverage of about 300 mg/ft2 (about 
3229 mg/m’) of a 2:1 mixture of the 80/20 TMQ/VBT 
copolymer and polyvinyl alcohol (V inol 350, Air Prod 
ucts and Chemicals, Inc); 

Image-Receiving Element B—an image receiving 
layer coated at a coverage of about 300 mg/ft2 (about 
3229 mg/mz) of a 2:1:0.5 mixture of the 80/20 
TMQ/VBT copolymer, polyvinyl alcohol (V inol 350), 
and dimethyl hydantoin formaldehyde; 

Image-Receiving Element C-an image receiving 
layer coated at a coverage of about 300 mg/ft2 (about 
3229 mg/m") of a 2:1:0.l5 mixture of the 80/20 
TMQ/VBT copolymer, polyvinyl alcohol (Vinol 350), 
and glyoxal; 

Image-Receiving Element D-an image-receiving 
layer coated at a coverage of about 300 mg/ft2 (about 
3229 mg/mz) of a 2:1:0.0l mixture of the 80/20 
TMQ/VBT copolymer, polyvinyl alcohol (V inol 350), 
and boric acid; and 

Image-Receiving Element E-an image-receiving 
layer coated at a coverage of about 300 mg/ft2 (about 
3229 mg/mz) of a 2:l:0.1 mixture of the 80/20 
TMQ/VBT copolymer, deionized bone gelatin, and 
succindialdehyde. 

EXAMPLE V 

The image-receiving elements of EXAMPLES III 
and IV were evaluated in photographic ?lm units of the 
“peel-apart” type in the following manner: 
A photosensitive element was utilized for the pro 

cessing and evaluation of each of the image-receiving 
elements. The photosensitive element comprised an 
opaque subcoated polyethylene terephthalate photo 
graphic ?lm base having the following layers coated 
thereon in succession: 

l. a layer of sodium cellulose sulfate at a coverage of 
about 9 mg/m2; 

2. a cyan dye developer layer comprising about 816 
mg/m2 of the cyan dye developer represented by the 
formula 
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about 100 mg/m2 of N1N1-[(1,2,3,4-tetrahydro-5,S-dihy 
droxy-1,4-methanonaphthalene-6,7-diyl)bis(me 
thylene)]bisacetamide; and about 412 mg/m2 of gelatin; 

3. a red-sensitive silver iodobromide layer comprising 
about 367 mg/m2 of silver (0.7 micron), about 367 
mg/m2 of silver (1.5 microns) and about 550 mg/m2 of 
gelatin; 

4. an interlayer comprising about 2422 mg/m2 of a 
96:4 blend of a 60/29/6/4/0.4 pentapolymer of butyl 
acrylate/diacetone acrylamide/methacrylic acid/ 
styrene/acrylic acid and polyacrylamide, about 124 
mg/m2 of dantoin and about 3 mg/m2 of succindialde 
hyde; 

5. a magenta dye developer layer comprising about 
374 mg/m2 of a magenta dye developer represented by 
the formula 

3 CH 

913 
N 

OH 

(CH2)3 

OH 

about 199 mg/m2 of gelatin, about 199 mg/m2 of 2-phe 
nyl benzimidazole; and about 30 mg/m2 of cyan ?lter 
dye and about 197 mg/m2 of gelatin; 

6. a polymeric layer comprising about 50 mg/m2 of 
carboxylated styrene/butadiene copolymer latex (Dow 
620 latex), 133 mg/m2 of titanium dioxide, 50 mg/m2 of 
a 60/ 29/ 6/4/0.04 pentapolymer of butyl acrylate/d 
iacetone acrylamide/methacrylic acid/styrene/acrylic 
acid, and about 17 mg/m2 of gelatin; 
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7. a green-sensitive silver iodobromide layer compris 
ing about 358 mg/m2 of silver (0.6 micron), about 4 
mg/m2 of silver (1.3 microns) and about 286 mg/m2 of 
gelatin; 

8. a layer comprising about 715 mg/m2 of N1N1 
(l,2,3,4-tetrahydro~5,8-dihydroxy-1,4-methanonaphtha 
lene-6,7-diyl)bis(methylene)]bisacetamide and about 
286 mg/m2 of gelatin; 

9. an interlayer comprising about 1524 mg/m2 of a 
95:5 mixture of the 60/29/6/4/O.4 pentapolymer of 
butyl acrylate/diacetone 
acid/styrene/acrylic acid and of polyacrylamide, and 
about mg/m2 of succindialdehyde; 

10. a layer comprising about 900 mg/m2 of a scaven 
ger, l-octadecyl-4,4-dimethyl-2-[2-hydroxy-5-(N-(7 
caprolactamido)sulfonamido]thiazolidine, about 40 

OH 

OH 

CH3 

OH 

(CH2)3 

OH 

mg/m2 of a magenta ?lter dye, and about 416 mg/m2 of 
gelatin; 

11. a yellow ?lter layer comprising about 390 mg/m2 
of benzidine yellow dye and about 194 mg/m2 of gela 
tin; 

12. a yellow image dye-providing layer comprising 
about 1068 mg/m2 of a yellow image dye-providing 
material represented by the formula 

acrylamide/methacrylic 4 
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o\ /O on N 
Cr 

OH 

and about 107 mg/m2 of polyvinyl alcohol and about 
427 mg/m2 of gelatin; 

13. about 715 mg/m2 of the complex of phenyl ter 
tiarybutyl hydroquinone and dimethylterephthalamide, 
about 50 mg/m2 of 5-t-butyl-2,3-bis[(1-phenyl-lH-tet 
razol-5-yl)thio]-1,4-benzenediol bis[(2-methanesul 
fonylethyl)carbamate]; and about 319 mg/m2 of gelatin; 

14. a blue-sensitive silver iodobromide layer compris 
ing about 83 mg/m2 of silver (0.9 microns), about 125 
mg/m2 of silver (1.4 microns), and about 92 mg/m2 of 
gelatin; 

15. a layer comprising about 450 mg/m2 of an ultravi 
olet ?lter (Tinuvin, from Ciba-Geigy), about 35 mg/m2 
of benzidine yellow dye and about 194 mg/m2 of gela 
tin; and 

16. a layer comprising about 128 mg/m2 of silica and 
about 255 mg/m2 of gelatin. 
Film units were prepared utilizing each of the receiv 

ing elements of EXAMPLES III and IV and the above 
described photosensitive element. In each case, after 
photoexposure of the photosensitive element, the im 
age-receiving element and the photosensitive element 
were arranged in face-to-face relationship, i.e., with 
their respective supports outermost, and a rupturable 
container containing an aqueous alkaline processing 
composition was affixed between the image-receiving 
and photosensitive elements at the leading edge of each 
?lm unit such that the application of compressive pres 
sure to the container would rupture the seal of the con 
tainer along its marginal edge and distribute the con 
tents uniformly between the respective elements. The 
composition of the aqueous alkaline processing compo 
sition utilized for the processing of each ?lm unit is set 
forth in TABLE 1. 
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CH3 

CH3 

| 
C1sH31 

CH3 
S 

CH3 

N 
l 
C18H37 

TABLE l-continued 

Wm 
Component Parts by Weight 

N-butyl-a-picolinium 1.8 
bromide 
l-methylimidazole 0.25 
1,2,4-triazole 0.606 
hypoxanthine 1.03 
3,5»dimethylpyrrazole 0.418 
sodium hydroxide 1.28 
2-(methylamino)ethanol 0.25 
Guanine 0.125 
Aluminum hydroxide hydrate 0.24 
S-amino-l-pentanol 0.5 
Hydroxyethylcellulose 2.86 
Chlorobenzenesul?nate 1.0 
Titanium dioxide 0.17 
Water Balance to 100 

Each ?lm unit was subjected to exposure to a stan 
dard photographic sensitometric wedge target and was 
processed at room temperature (about 20° C.) by 
spreading the processing composition between the im 
age-receiving and photosensitive elements as they were 
brought into superposed relationship between a pair of 
pressure rollers having a gap of about 0.0032”. After an 
imbibition period of about 90 seconds, the image-receiv 
ing element (photograph) in each case was separated 
from the remainder of the ?lm unit. 
Each of the photographs was evaluated for minimum 

and maximum re?ection densities (Dmin and Dmax, 
respectively) for red, green and blue, using a densitome 
ter. 

The following values, reported in TABLE 2, were 
obtained. 

TABLE 1 TABLE 2 
Processing Composition Photograph 

Component Parts by Weight 65 from Image 
P ms. h d _d 51 Receiving Dmin Dmax 
0 mm y l'OX! e . 

l-(4-hydroxyphenyD-1H- 0.004 Element R G B R G B 
tetrazole-S-thiol 'A 0.12 0.12 0.08 2.20 2.43 2.01 
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TABLE 2-c0ntinued 
Photograph 
from Image 
Receiving Dmin Dmax 
Element R G B R G B 

B 0.11 0.11 0.07 1.74 2.03 1.78 
C 0.13 0.14 0.12 1.98 2.22 1.97 
D 0.12 0.11 0.08 2.18 2.24 1.87 
E 0.12 0.12 0.09 1.36 1.66 1.55 

CONTROL 0.11 0.10 0.06 1.75 1.92 1.72 

EXAMPLE VI 

Image-receiving elements prepared in the manner 
described in EXAMPLE IV so as to replicate Image 
Receiving Element A thereof were subjected to 
photoradiation, prior to their utilization as image 
receiving elements in a photographic diffusion transfer 
process. A photomask was placed over the image 
receiving layer of each element to be irradiated, the 
mask serving to shield the element from the irradiation 
except in a rectangular target area through which the 
irradiation passed to effect photoradiation. A hand-held 
ultraviolet-radiation lamp source (Mineralight ®, 
Model UVGL-25, VVP, Inc.) placed at a distance of 
two centimeters from the element and providing a ?u 
ence of 150 mJ/cm2 at wavelengths in the range of 
250-400 nm was employed. A ?rst element was irradi 
ated for one minute (the element being identi?ed as 
Image-Receiving Element A-UVl); a second element 
(Image-Receiving Element A-UVS) was irradiated for 
?ve minutes. 
Each of Image-Receiving Elements A/UVl and 

A/UVS was utilized for the production of ?lm units, 
using the photosensitive element and processing com 
position described in EXAMPLE V. The photosensi 
tive element was photoexposed imagewise through a 
standardized wedge target and the ?lm unit was pro 
cessed, all as described in EXAMPLE V. Maximum 
density measurements were made from the resulting 
photographs, inside the area of each photograph corre 
sponding to the target area subjected to UV irradiation 
and outside such area. The measured Dmax values are 
reported in TABLE 3. 

TABLE 3 
Photograph Dmax 
From Image Outside Inside 
Receiving Target Area Target Area 
Element R G B R G B 

A/UV 1 2.23 2.37 1.96 2.04 2.04 1.77 
A/UVS 2.09 2.22 1.88 1.33 1.47 1.44 

As can be seen from inspection of TABLE 3, subjec 
tion of Image-Receiving Element A to ultraviolet irra 
diation, either for one minute or ?ve minutes, lessened 
attainable maximum density values (the UV irradiated 
target areas showing lower values than the non 
irradiated areas). Acceptable Dmax values were, how 
ever, obtained. 

EXAMPLE VII 

Image-receiving elements according to the invention 
were prepared. These were the same as the CONTROL 
of EXAMPLE III, except that, in lieu of the image 
receiving layer thereof, there was substituted in each 
instance an image-receiving layer as herein speci?ed. 

Image-Receiving Element F——an image-receiving 
layer coated at a coverage of about 300 mg/ft2 (about 
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3229 mg/m2) of a 2:1:0.l mixture of the 80/20 

TMQ/VBT copolymer and polyvinyl alcohol (Airvol 
165, Air Products and Chemicals, Inc.). 
Image-Receiving Element G-an image-receiving 

layer coated at a coverage of about 300 mg/ft2 (about 

3229 mg/m2) of a 2:l:O.l mixture of the 80/20 

TMQ/VBT copolymer and polyvinyl alcohol (Elvatol 
9050, El. dupont de Nemours). 
Image-Receiving Elements F and G were each irradi 

ated through a target with ultraviolet radiation, in the 

manner described in EXAMPLE VI. Image-Receiving 

Elements F/UVl and F/UV 5 were subjected to one 

minute and ?ve minutes irradiation, respectively. Im 
age-Receiving Elements G/UVl and G/UVS were 

subjected to one minute and ?ve minutes irradiation, 

respectively. 
Each of the elements was utilized for the production 

of ?lm units, using the photosensitive element and pro 
cessing composition described in EXAMPLE'V. The 
photosensitive element was photoexposed imagewise 
through a standardized wedge target and the ?lm unit 

was processed, all as described in EXAMPLE V. Maxi 

mum density measurements were made from the photo 

graphs, inside the area of each photograph correspond 

ing to the target area subjected to UV irradiation and 

outside such area. The measured Dmax values are re 

ported in TABLE 4. 

TABLE 4 

Photograph Dmax 

From Image Outside UV Inside UV 

Receiving Target Area Target Area 

Element R G B R G B 

F/UVl 2.19 2.29 1.88 2.22 2.30 1.83 

F/UVS 2.19 2.28 1.82 1.58 1.53 1.41 

G/UV 1 1.92 1.92 1.62 2.17 2.14 1.73 

G/UVS 1.96 2.01 1.63 1.64 1.65 1.48 

As can be seen from inspection of TABLE 4, subjec 

tion of Image-Receiving Elements F and G to one min 

ute of UV irradiation provided a slight increase in mea 

sured Dmax values i.e., greater Dmax in the UV-target 

areas than in the non-irradiated areas, Five-minute UV 

irradiation treatments produced, in each case, lower 

Dmax values than were realized in non-irradiated areas, 

indicative of a duration of irradiation in excess of opti 

mal irradiation. 

What is claimed is: 

1. An image-receiving element which comprises a 

support carrying an image-receiving layer comprising a 
copolymeric mordant having recurring units according 
to the formula 
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2 

wherein each of R1, R2 and R3 is independently alkyl; 
substituted-alkyl; cycloalkyl; aryl; aralkyl; alkaryl; or at 
least two of R3, R4 and R5 together with the quaternary 
nitrogen atom to which they are bonded complete a 
saturated or unsaturated, substituted or unsubstituted 
nitrogen-containing heterocyclic ring; X is a counteran 
ion; each of R4 and R5 is hydrogen or alkyl; Z is hydro 
gen or methyl; n is an integer l or 2; and each of a and 
b represents a molar proportion of each of the respec 
tive repeating units, in the range of from 1:10 to 10:1. 

2. The image-receiving element of claim 1 wherein n 
is the integer 2; and each of R5 and Z is hydrogen. 

3. The image-receiving element of claim 2 wherein 
R4 is methyl. 

4. The image-receiving element of claim 3 wherein 
each of R1, R2 and R3 is alkyl and X is chloride. 

5. The image-receiving element of claim 4 wherein 
the ratio of a to b is from 2.5:1 to 9:1. 

6. The image-receiving element of claim 5 wherein 
said image-receiving layer comprises a mixture of said 
copolymeric mordant and a hydrophilic polymer. 

7. The image-receiving element of claim 1 wherein 
said support comprises an opaque paper support. 

8. The image-receiving layer of claim 1 wherein said 
image-receiving layer is photocrosslinked by irradiation 
of said layer with actinic irradiation. 

9. A diffusion transfer ?lm unit which comprises a 
photosensitive system comprising at least one photosen 
sitive silver halide emulsion layer having associated 
therewith a diffusion transfer process image dye-prov 
iding material and an image-receiving layer adapted to 
receive an image dye-providing material after photoex 
posure and processing, said image-receiving layer com 
prising a copolymeric mordant having recurring units 
according to formula 

VI 
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wherein each of R1, R2 and R3 is independently alkyl; 
substituted-alkyl; cycloalkyl; aryl; aralkyl; alkaryl; or at 
least two of R3, R4 and R5 together with the quaternary 
nitrogen atom to which they are bonded complete a 
saturated or unsaturated, substituted or unsubstituted 
nitrogen-containing heterocyclic ring; X is a counteran 
ion; each of R4 and R5 is hydrogen or alkyl; Z is hydro 
gen or methyl; n is an integer 1 or 2; and each of a and 
b represents a molar proportion of each of the respec 
tive repeating units, in the range of from 1:10 to 10:1. 

10. The diffusion transfer ?lm unit of claim 9 wherein 
in said copolymeric mordant n is the integer 2 and each 
of R5 and Z is hydrogen. 

11. The diffusion transfer ?lm unit of claim 10 
wherein in said copolymeric mordant R4 is methyl. 

12. The diffusion transfer ?lm unit of claim 11 
wherein in said copolymeric mordant each of R1, R2 
and R3 is alkyl and X is chloride. 

13. The diffusion transfer ?lm unit of claim 12 
whereinin said copolymeric mordant the ratio of a to b 
is from 2.5:1 to 9:1. 

14. The diffusion transfer ?lm unit of claim 9 wherein 
said unit is an integral negative-positive ?lm unit which 
comprises: 

a photosensitive element comprising a composite 
structure containing, as essential layers, in se 
quence, an opaque layer, said photosensitive sys 
tem, said image-receiving layer, and a transparent 
layer; and 

means retaining an aqueous alkaline processing com 
position integrated with said ?lm unit so that said 
processing composition can be distributed between 
said photosensitive system and said image-receiv 
ing layer, said processing composition providing a 
light-re?ecting pigment such that the distribution 
of said processing composition between said photo 
sensitive system and said image-receiving provides 
a light-re?ecting layer against which a dye image 
formed in said image-receiving layer can be 
viewed. 

15. The diffusion transfer ?lm unit of claim 9 wherein 
said unit is an integral negative-positive ?lm unit which 
comprises: 

a photosensitive element comprising, as essential lay 
ers, in sequence, a transparent layer, said image 
receiving layer, a processing composition permea 
ble light-re?ecting layer against which a dye image 
formed in said image-receiving layer can be 
viewed, and said photosensitive system; 

a transparent sheet superposed substantially coexten 
sive the surface of said photosensitive element op 
posite said transparent layer; and means retaining 
an aqueous alkaline processing composition, which 
includes an opacifying agent, integrated with said 
?lm unit such that said processing composition can 
be distributed between said photosensitive system 
and said transparent sheet. 

16. The diffusion transfer ?lm unit of claim 9 wherein 
said image-receiving layer comprises a mixture of said 
copolymeric mordant and a hydrophilic polymer. 

17. The diffusion transfer ?lm unit of claim 9 wherein 
said unit is a peel-apart ?lm unit comprising: 

a photosensitive element comprising an opaque sup 
port carrying at least one photosensitive silver 
halide emulsion layer having associated therewith 
said diffusion transfer process image-dye providing 
material; 
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an image-receiving element comprising an opaque 
support carrying at least a layer of said copoly 
meric mordant, said image-receiving layer of said 
image-element being in superposed and separable 
relation to said photosensitive element; and 

means retaining an aqueous alkaline processing com 
position integrated with said photosensitive and 
image-receiving elements so that said processing 
composition can be distributed between said photo 
sensitive and image-receiving elements after image 
wise exposure of said photosensitive element, said 
processing composition providing a light-re?ecting 
pigment such that distribution of said processing 
composition between said photosensitive and im 
age-receiving elements provides a light-re?ecting 
layer against which a dye image formed in said 
image-receiving layer can be viewed on separation 
of said elements. 

18. A process for forming a diffusion transfer image 
which comprises in combination, the steps of exposing a 
photosensitive system comprising at least one photosen~ 
sitive silver halide emulsion layer having associated 
therewith a diffusion transfer image dye-providing ma 
terial; contacting said exposed photosensitive system 
with an aqueous alkaline processing composition effect 
ing thereby development of said silver halide emul 
sion(s) and the formation of an imagewise distribution 
of diffusible image dye-providing material; transferring, 
by imbibition, at least a portion of said imagewise distri 
bution of diffusible image dye-providing material to a 
superposed image-receiving layer comprising a copoly 
meric mordant having recurring units according to the 
formula 
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wherein each of R1, R2 and R3 is independently alkyl; 
substituted-alkyl; cycloalkyl; aryl; aralkyl; alkaryl; or at 
least two of R3, R4 and R5 together with the quaternary 
nitrogen atom to which they are bonded complete a 
saturated or unsaturated, substituted or unsubstituted 
nitrogen-containing heterocyclic ring; X is a counteran 
ion; each of R4 and R5 is hydrogen or alkyl; Z is hydro 
gen or methyl; n is an integer 1 or 2; and each of a and 
b represents a molar proportion of each of the respec 
tive repeating units, in the range of from 1:10 to 10:1‘ 

19. The process of claim 17 wherein in said copoly 
meric mordant n is the integer 2; R4 is methyl; each of 
R5 and Z is hydrogen; each of R1, R2 and R3 is methyl; 
and X is chloride. 

20. The process of claim 19 wherein in said copoly 
meric mordant the ratio of a to b is from 2.5:1 to 9:1. 
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